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DETAILED ACTION 

This Office Action is in response to the RCE filed July 30, 2008. 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 4-7, 11,1 5-20, 27 and 28 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Kawasaki et al. (US 2003/0047785) in view of Goodman (US 
4,204,21 7) and further in view of Yan et al. (US 2004/0061 114). 

Regarding claim 4, Kawasaki et al. disclose a semiconductor device (Fig. 1) 
comprising an active layer (5) (line 3 of [0037]), to which elements are added (lines 3-4 
of [0038]), and which is made of a semiconductor containing ZnO or Mg^^O (lines 1- 
3 of [0038]), and a blocking member (4a, 4b, 6, 7 and 9) (lines 3-5 of [0037], [0039], and 
line 6 of [0050]) for blocking the active layer (5) from an atmosphere such that the 
atmosphere substantially does not influence a region, in which a movable charge 
moves, of the active layer (5). 

Kawasaki et al. differ from the claimed inventions by not showing that nitrogen 
and hydrogen are added to the active layer, which is made of a semiconductor 
containing polycrystalline ZnO or MgxZn^O, amorphous ZnO or amorphous MgxZn^xO, 
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or either mixture of the polycrystalline ZnO and the amorphous ZnO or mixture of the 
polycrystalline Mg x Zni. x O and the amorphous Mg x Zni_ x O. 

Goodman discloses a semiconductor device (Fig. 1) comprising an active layer 
(16) made of polycrystalline or amorphous ZnO (col. 2, lines 7-9). 

Since both Kawasaki et al. and Goodman teach a semiconductor device, it would 
have been obvious to the one of ordinary skill in the art at the time the invention was 
made that the active layer disclosed by Kawasaki et al. comprises polycrystalline or 
amorphous ZnO, because a polycrystalline or amorphous semiconductor material is 
commonly used in manufacturing a thin film transistor. 

Further regarding claim 4, Kawasaki et al. in view of Goodman differ from the 
claimed inventions by not showing that hydrogen and nitrogen are added to the active 
layer. 

Yan et al. disclose that high quality p-type ZnO films can be achieved using 
either NO or N0 2 gas as a dopant (lines 1-2 of [0036]). 

Since both Kawasaki et al. and Yan et al. teach a ZnO semiconductor film, it 
would have been obvious to the one of ordinary skill in the art at the time the invention 
was made to dope the active layer disclosed by Kawasaki et al. in view of Goodman 
with the dopants disclosed by Yan et al., because a high quality ZnO active layer may 
be formed by using either NO or NO2 gas as a dopant, and therefore nitrogen is 
inherently added to the active layer. 
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Further regarding claim 4, Kawasaki et al. in view of Goodman and further in 
view of Yan et al. differ from the claimed invention by not showing that hydrogen is 
added to the active layer. 

It would have been obvious, if not inherent, to the one of ordinary skill in the art at 
the time the invention was made that the active layer disclosed by Kawasaki et al. in 
view of Goodman and further in view of Yan et al. may be unintentionally doped with 
hydrogen, because hydrogen is a common impurity that can unintentionally dope a 
semiconductor layer in a vacuum chamber or an air ambient via incorporation of 
hydrogen molecules, organic molecules or water molecules into the semiconductor 
layer. 

Further regarding claim 4, the limitation "the active layer is formed under an 
atmosphere containing (i) one or more of nitrogen monoxide and nitrogen dioxide, and 
(ii) one or more of water vapor and hydrogen peroxide" is a product-by-process 
limitation that does not structurally distinguish the claimed invention over the prior art. 
Note that a product by process claim is directed to the product per se, no matter how 
actually made, In re Hirao, 190 USPQ 15 at 17 (footnote 3). See also In re Brown, 173 
USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 324; In re Avery, 
186 USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does not deal with this 
issue); and In re Marosi et al, 21 8 USPQ 289, all of which make it clear that it is the 
patentability of the final product per se which must be determined in a product by 
process claim, and not the patentability of the process, and that an old or obvious 
product by a new method is not patentable as a product, whether claimed in product by 
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process claims or not. Note that applicant has the burden of proof in such cases, as the 
above case law makes clear. 

Regarding claim 5, Kawasaki et al. in view of Goodman and further in view of 
Yan et al. disclose a method for manufacturing the semiconductor device as set forth in 
claim 4 comprising the step of forming the active layer under an atmosphere containing 
NO or N0 2 gas as a dopant (Yan et al., lines 1-2 of [0036]). 

Kawasaki et al. in view of Goodman and further in view of Yan et al. differ from 
the claimed invention by not comprising the step of forming the active layer under an 
atmosphere containing one or more of water vapor and hydrogen peroxide. 

It would have been obvious, if not inherent, to the one of ordinary skill in the art at 
the time the invention was made that the active layer disclosed by Kawasaki et al. in 
view of Goodman and further in view of Yan et al. may be formed under an atmosphere 
containing water vapor, because water vapor is a common molecule as well as 
hydrogen-containing molecules in a vacuum chamber or an air ambient. 

Regarding claim 6, Kawasaki et al. further disclose for the semiconductor device 
as set forth in claim 4 that the blocking member (4a, 4b, 6, 7 and 9) is made up of 
different blocking layers (4a, 4b, 6, 7 and 9). 

Regarding claim 7, Kawasaki et al. further disclose that a blocking layer (4b) is 
made of Si0 2 , Al 2 0 3 , MgO, Ta 2 0 5 , Ti0 2 , Zr0 2 , Ce0 2 , K 2 0, Li 2 0, Na 2 0, Rb 2 0, ln 2 0 3 , 
La 2 0 3 , Sc 2 0 3 , Y 2 0 3 , or a solid solution containing at least two of them (lines 5-9 of 
[0041]). 
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Regarding claim 1 1 , Kawasaki et al. further comprise for the semiconductor 
device as set forth in claim 6 a gate electrode (3) (line 4 of [0037]) for controlling move 
of a movable electric charge in the active layer (5), a gate insulating layer (4), which 
serves as a block layer, for insulating the active layer (5) from the gate electrode (3), a 
source electrode (6) connected to the active layer (5), and a drain electrode (7) 
connected to the active layer (5), wherein a blocking layer (4b) is made of Si0 2 , Al 2 0 3 , 
MgO, Ta 2 0 5 , Ti0 2 , Zr0 2 , Ce0 2l K 2 0, Li 2 0, Na 2 0, Rb 2 0, ln 2 0 3 , La 2 0 3 , Sc 2 0 3 , Y 2 0 3 , or a 
solid solution containing at least two of them (lines 5-9 of [0041]). 

Regarding claim 15, Kawasaki et al. further disclose an electronic device (Figs. 8 
and 9) comprising, as a switching element (T in Fig. 9), a thin film transistor (Fig. 1) 
([0093] and lines 1-3 of [0096]). 

Regarding claim 16, Kawasaki et al. further disclose that switching element (T) is 
connected to a picture element electrode (8 in Fig. 1) (line 8 of [0037]) such that an 
image signal is written in or read out from the picture element electrode (8). 

Regarding claim 17, Kawasaki et al. further disclose an electronic device (Figs. 8 
and 9) comprising, as a switching element (T in Fig. 9), a thin film transistor (Fig. 1) 
([0093] and lines 1-3 of [0096]). 

Regarding claim 18, Kawasaki et al. further disclose that the switching element 
(T) is connected to a picture element electrode (8 in Fig. 1) (line 8 of [0037]) such that 
an image signal is written in or read out from the picture element electrode (8). 
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Regarding claim 19, Kawasaki et al. further disclose an electronic device (Figs. 8 
and 9) comprising, as a switching element (T in Fig. 9), a thin film transistor (Fig. 1) 
([0093] and lines 1-3 of [0096]). 

Regarding claim 20, Kawasaki et al. further disclose that the switching element 
(T) is connected to a picture element electrode (8 in Fig. 1) (line 8 of [0037]) such that 
an image signal is written in or read out from the picture element electrode (8). 

Regarding claim 27, Kawasaki et al. further disclose an electronic device (Figs. 8 
and 9) comprising, as a switching element (T in Fig. 9), a thin film transistor (Fig. 1) 
([0093] and lines 1-3 of [0096]). 

Regarding claim 28, Kawasaki et al. further disclose that the switching element 
(T) is connected to a picture element electrode (8 in Fig. 1) (line 8 of [0037]) such that 
an image signal is written in or read out from the picture element electrode (8). 

3. Claims 8, 12, 21, 22, 29 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kawasaki et al. (US 2003/0047785) in view of Goodman (US 
4,204,21 7) and further in view of Yan et al. (US 2004/0061 114), and then further in view 
of Ogawa (US 2002/0056838). The teachings of Kawasaki et al. in view of Goodman 
and further in view of Yan et al. are discussed above. 

Regarding claim 8, Kawasaki et al. further disclose for the semiconductor device 
as set forth in claim 7 that a blocking layer (9) ([0050]) constituting the blocking layers 
(4a, 4b, 6, 7 and 9) is made of silicon nitride, and the blocking layer (9) is so provided as 
to meet the active layer (5) separately from (i) each of two electrodes (6 and 7) serving 
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as blocking layers and connected to the active layer (5), and (ii) an insulating layer (4), 
which serves as a blocking layer and meets the active layer (5), for insulating the active 
layer (5) from a control electrode (3) (line 4 of [0037]) for controlling move of a movable 
electric charge in the active layer (5). 

Kawasaki et al. in view of Goodman and further in view of Yan et al. differ from 
the claimed invention by not showing that the blocking layer is made of Si0 2 , Al 2 0 3 , 
MgO, Ta 2 0 5 , Ti0 2 , Zr0 2 , Ce0 2l K 2 0, Li 2 0, Na 2 0, Rb 2 0, ln 2 0 3) La 2 0 3 , Sc 2 0 3 , Y 2 0 3 , 
or a solid solution containing at least two of them. 

Ogawa discloses a semiconductor device (Fig. 9) comprising a blocking layer 
(13) (line 2 of [0181]) for a ZnO semiconductor layer (23) (lines 5-6 of [0177]), wherein 
the blocking layer (13) can be made of Si0 2 (lines 8-1 1 of [0077]). 

Since both Kawasaki et al. and Ogawa teach a semiconductor device, it would 
have been obvious to the one of ordinary skill in the art at the time the invention was 
made to replace the silicon nitride blocking layer disclosed by Kawasaki et al. in view of 
Goodman and further in view of Yan et al. with Si0 2 disclosed by Ogawa, because Si0 2 
is commonly used as an alternative to silicon nitride in manufacturing a semiconductor 
device. 

Regarding claim 1 2, Kawasaki et al. further disclose for the semiconductor 
device as set forth in claim 1 1 that a blocking layer (9) ([0050]) constituting the blocking 
layers (4a, 4b, 6, 7 and 9) is made of silicon nitride, and the blocking layer (9) is so 
provided as to meet the active layer (5) separately from the source electrode (6), the 
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drain electrode (7), and the gate insulating layer (4), each of which serves as a blocking 
layer. 

Kawasaki et al. in view of Goodman and further in view of Yan et al. differ from 
the claimed invention by not showing that the blocking layer is made of Si0 2 , Al 2 0 3 , 
MgO, Ta 2 0 5 , Ti0 2 , Zr0 2 , Ce0 2l K 2 0, Li 2 0, Na 2 0, Rb 2 0, ln 2 0 3) La 2 0 3 , Sc 2 0 3 , Y 2 0 3 , 
or a solid solution containing at least two of them. 

Ogawa discloses a semiconductor device (Fig. 9) comprising a blocking layer 
(13) (line 2 of [0181]) for a ZnO semiconductor layer (23) (lines 5-6 of [0177]), wherein 
the blocking layer (1 3) can be made of Si0 2 (lines 8-1 1 of [0077]). 

Since both Kawasaki et al. and Ogawa teach a semiconductor device, it would 
have been obvious to the one of ordinary skill in the art at the time the invention was 
made to replace the silicon nitride blocking layer disclosed by Kawasaki et al. in view of 
Goodman and further in view of Yan et al. with Si0 2 disclosed by Ogawa, because Si0 2 
is commonly used as an alternative to silicon nitride in manufacturing a semiconductor 
device. 

Regarding claim 21 , Kawasaki et al. further disclose an electronic device (Figs. 8 
and 9) comprising, as a switching element (T in Fig. 9), a thin film transistor (Fig. 1) 
([0093] and lines 1-3 of [0096]). 

Regarding claim 22, Kawasaki et al. further disclose that the switching element 
(T) is connected to a picture element electrode (8 in Fig. 1) (line 8 of [0037]) such that 
an image signal is written in or read out from the picture element electrode (8). 
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Regarding claim 29, Kawasaki et al. further disclose an electronic device (Figs. 8 
and 9) comprising, as a switching element (T in Fig. 9), a thin film transistor (Fig. 1) 
([0093] and lines 1-3 of [0096]). 

Regarding claim 30, Kawasaki et al. further disclose that the switching element 
(T) is connected to a picture element electrode (8 in Fig. 1) (line 8 of [0037]) such that 
an image signal is written in or read out from the picture element electrode (8). 

4. Claims 9, 10, 13, 14, 23-26 and 31-34 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kawasaki et al. (US 2003/0047785) in view of Goodman (US 
4,204,21 7) and further in view of Yan et al. (US 2004/0061 114), and then further in view 
of Kaneko et al. (US 5,166,816). The teachings of Kawasaki et al. in view of Goodman 
and further in view of Yan et al. are discussed above. 

Regarding claims 9 and 1 0, Kawasaki et al. further disclose for the 
semiconductor device as set forth in claim 6 that a blocking layer (9) ([0050]) is made of 
silicon nitride, and the blocking layer (9) is so provided as to meet the active layer (5) 
separately from (i) each of two electrodes (6 and 7) serving as blocking layers and 
connected to the active layer (5), and (ii) an insulating layer (4), which serves as a 
blocking layer and meets the active layer (5), for insulating the active layer (5) from a 
control electrode (3) (line 4 of [0037]) for controlling move of a movable electric charge 
in the active layer (5). 

Kawasaki et al. in view of Goodman and further in view of Yan et al. differ from 
the claimed invention by not showing that the blocking layer is made of resin. 
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Kaneko et al. disclose a semiconductor device (Fig. 6) wherein a blocking layer 
(61 ) is made of resin (col. 4, line 57), and the blocking layer (61 ) is so provided as to 
meet the active layer (54) (col. 4, lines 21-22) separately from each of two electrodes 
(56 and 57) (col. 4, lines 15-16) serving as blocking layers and connected to the active 
layer (54), and an insulating layer (53) (col. 4, line 21), which serves as a blocking layer 
and meets the active layer (54), for insulating the active layer (54) from a control 
electrode (52) (col. 4, lines 20-21 ) for controlling move of a movable electric charge in 
the active layer (54). 

Since both Kawasaki et al. and Kaneko et al. teach a semiconductor device, it 
would have been obvious to the one of ordinary skill in the art at the time the invention 
was made to replace the blocking layer disclosed by Kawasaki et al. in view of 
Goodman and further in view of Yan et al. with the polyimide resin disclosed by Kaneko 
et al., because a polyimide resin is a well-known material for forming an interlayer 
insulating film in manufacturing a thin film transistor. 

Regarding claims 13 and 14, Kawasaki et al. further comprise for the 
semiconductor device as set forth in claim 6 a gate electrode (3) (line 4 of [0037]) for 
controlling move of a movable electric charge in the active layer (5), a gate insulating 
layer (4), which serves as a block layer, for insulating the active layer (5) from the gate 
electrode (3), a source electrode (6) connected to the active layer (5), a drain electrode 
(7) connected to the active layer (5), wherein a blocking layer (9) is made of silicon 
nitride ([0050]), and the blocking layer (9) is so provided as to meet the active layer (5) 
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separately from the source electrode (6), the drain electrode (7), and the gate insulating 
layer (4), each of which serves as a blocking layer. 

Kawasaki et al. in view of Goodman and further in view of Yan et al. differ from 
the claimed invention by not showing that the blocking layer is made of a resin. 

Kaneko et al. disclose a semiconductor device (Fig. 6) comprising a gate 
electrode (52) (col. 4, lines 20-21) for controlling move of a movable electric charge in 
the active layer (54) (col. 4, lines 21-22), a gate insulating layer (53) (col. 4, line 21 ), 
which serves as a block layer, for insulating the active layer (54) from the gate electrode 
(52), a source electrode (57) (col. 4, lines 15-16) connected to the active layer (54), a 
drain electrode (56) (col. 4, line 16) connected to the active layer (54), wherein a 
blocking layer (61 ) is made of a resin (col. 4, line 57), and the blocking layer (61 ) is so 
provided as to meet the active layer (54) separately from the source electrode (57), the 
drain electrode (56), and the gate insulating layer (53), each of which serves as a 
blocking layer. 

Since both Kawasaki et al. and Kaneko et al. teach a semiconductor device, it 
would have been obvious to the one of ordinary skill in the art at the time the invention 
was made to replace the silicon nitride blocking layer disclosed by Kawasaki et al. in 
view of Goodman and further in view of Yan et al. with the polyimide resin disclosed by 
Kaneko et al., because a polyimide resin is a well-known material for forming an 
interlayer insulating film in manufacturing a thin film transistor. 
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Regarding claim 23, Kawasaki et al. further disclose an electronic device (Figs. 8 
and 9) comprising, as a switching element (T in Fig. 9), a thin film transistor (Fig. 1) 
([0093] and lines 1-3 of [0096]). 

Regarding claim 24, Kawasaki et al. further disclose that the switching element 
(T) is connected to a picture element electrode (8 in Fig. 1) (line 8 of [0037]) such that 
an image signal is written in or read out from the picture element electrode (8). 

Regarding claim 25, Kawasaki et al. further disclose an electronic device (Figs. 8 
and 9) comprising, as a switching element (T in Fig. 9), a thin film transistor (Fig. 1) 
([0093] and lines 1-3 of [0096]). 

Regarding claim 26, Kawasaki et al. further disclose that the switching element 
(T) is connected to a picture element electrode (8 in Fig. 1) (line 8 of [0037]) such that 
an image signal is written in or read out from the picture element electrode (8). 

Regarding claim 31 , Kawasaki et al. further disclose an electronic device (Figs. 8 
and 9) comprising, as a switching element (T in Fig. 9), a thin film transistor (Fig. 1) 
([0093] and lines 1-3 of [0096]). 

Regarding claim 32, Kawasaki et al. further disclose that the switching element 
(T) is connected to a picture element electrode (8 in Fig. 1) (line 8 of [0037]) such that 
an image signal is written in or read out from the picture element electrode (8). 

Regarding claim 33, Kawasaki et al. further disclose an electronic device (Figs. 8 
and 9) comprising, as a switching element (T in Fig. 9), a thin film transistor (Fig. 1) 
([0093] and lines 1-3 of [0096]). 
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Regarding claim 34, Kawasaki et al. further disclose that the switching element 
(T) is connected to a picture element electrode (8 in Fig. 1) (line 8 of [0037]) such that 
an image signal is written in or read out from the picture element electrode (8). 

Response to Arguments 

5. Applicants' arguments with respect to claim 4 have been considered but are moot 
in view of the new ground of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAY C. KIM whose telephone number is (571)270-1620. 
The examiner can normally be reached on 7:30 AM - 5:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on (571) 272-2298. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jerome Jackson Jr./ 

Primary Examiner, Art Unit 2815 

/J. K.I 

Examiner, Art Unit 2815 
September 8, 2008 



